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Dmay be further traumatized by an indwelling endotracheal
tube or colonized by bacteria probably contributes to a lower
incidence of postoperative anastomotic problems. Finally,
and particularly important in this generally very young pop-
ulation, the slide technique affords better growth potential
because of the avoidance of nonnative tissue in the recon-
struction. Tracheal growth after slide reconstruction has
been demonstrated in a newborn piglet model16 as well as
in clinical series.1,17
Although much of the information about this cohort was
accumulated prospectively in a registry, some of the data
were collected retrospectively. A high percentage of the
patients were referred from centers beyond our immediate
region, which may have increased the percentage of more
complex cases in this experience. Most patients have con-
tinued to receive periodic examinations at our center, but
some follow-up information was obtained from referral
physicians or from families. Although it is difficult from
this experience to draw definite conclusions about long-
term outcomes because of our median follow-up duration
of 12 months, we have generally found that if the airway
is doing well at 3 months after reconstruction, it remains
so without the need for further reintervention with follow-
up data extending to nearly 8 years.
In conclusion, the slide tracheoplasty for reconstruction
of the pediatric airway is an extremely versatile method,
with specific advantages relative to other techniques. Incor-
porating this method into a management strategy that in-
cludes simultaneous repair of associated cardiac and
vascular anomalies and management with a multidisciplin-
ary team approach results in excellent survival and mini-
mizes the need for future tracheal reinterventions in this
very complex patient population.References
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Dr Charles Huddleston (St Louis, Mo). When I was given the
manuscript to review, I had to do a double take to review the num-
bers. I was surprised to see the large number of patients in this se-
ries. This has to be the largest series of patients with congenital
tracheal stenosis reported in the United States for sure, and it is
a testament to the interest of the Cincinnati group in dealing
with this particular phenomenon and to your ability to treat suc-
cessfully these very complex and sick patients. One thing that
was conspicuously absent from your manuscript and from the pre-
sentation this morning is a control group, or at least a group against
which to compare these results. With few exceptions, I think that
centers interested in this disease have switched to the slide trache-
oplasty, although I don’t think anybody has actually done a careful
comparison of their results with that technique versus other airway
reconstruction techniques. Do you in fact have any information to
compare your series at least with a historical control group?
Dr Manning. You are exactly right, it is mostly historical con-
trols. As I briefly stated, in some of our early experience with other
techniques, such as cartilage patch or a tracheal autograft, we just
ran into problems. I think other centers have reported similar expe-
riences, specifically Eliott Martin’s group from Great Ormond
Street in London, and when you find something that seems to
work well, I think you stick with it. It is really tough to go back
to some of those other techniques. And I think other centers that
have used them for a longer time have certainly reported higher
rates of complications, again in historical controls. So it is a little
hard to compare.
I emphasize that there were other things that changed at the
same time. Specifically, our multidisciplinary care group was
formed around the time we started using the slide tracheoplasty.
I know that in London they had a similar experience. So that there
are obviously a lot of things that create problems when you use his-
torical comparisons.
DrHuddleston. I have a technical question. Occasionally, these
patients have an anomalous origin of the right upper lobe from theery c January 2011
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Dtrachea. How, specifically, would you deal with that entity with this
diagnosis?
Dr Manning. Actually, we saw that in about a quarter of our
patients. In some cases, it was a true bronchus that was arising
essentially from the midtracheal level; in some cases, it was a blind
stump. It really didn’t require significant modification of the tech-
nique. In many cases, the hypoplastic segment of trachea began at
that pig bronchus and extended down to the carina, although some-
times it might be more superior. Typically, we have just followed
the same principles. Occasionally we may have moved the direc-
tion of our split off from a true anteroposterior direction to a little
bit angulated, to stay away from that pig bronchus to make it lie
better, but it really didn’t require significant modification of the
technique.
Dr Huddleston. Finally, these are terrific results and a quite
phenomenal series; however, the really interesting patients are
the ones who had problems. Is there anything that you could
have done in retrospect to avoid some of the airway interventions,
particularly placement of stents?
Dr Manning. Obviously, this is a series that relied heavily on
distant referrals, and we would always cringe a little bit when
we would hear about a child with whom others had gotten into
trouble. Even though it is a congenital lesion, these kids surpris-
ingly often don’t have symptoms in the first weeks of life. It is
typical at 1 or 2months of age that even patients with some of these
long-segment tracheal stenoses can get sick. It is compounded
when they get intubated, and somebody maybe performs an ill-
advised balloon dilatation of a stenosis, and then we have added
injury on top of a congenital anomaly, or a tracheostomy has
been done. Those are patients that have gotten the ball rolling
downhill, leading to more problems with scarring and stenosis.
Or they may be ventilated for a long time preoperatively, so they
take longer to be weaned from the ventilator.
The kids in whom the disease has presented essentially de novo,
without history of any previous significant airway manipulation or
trauma, generally have had relatively smooth postoperative
courses. Again, this assumes there are not a lot of other complex-
ities, such as unilateral lung agenesis or a complex cardiac anom-
aly, on top of that.
Dr Robert J. Cerfolio (Birmingham, Ala). This is an outstand-
ing series; congratulations. I have a quick question. If the patient
doesn’t have congenital heart disease, why not do this off bypass?
DrManning. That is certainly the approach that the group from
Massachusetts General has advocated through the years. I think
our practice was predominantly driven by the fact that this is a rel-
atively young population. Doing the surgery off bypass can be
done, and has been done in some centers, but then you have got
to work around an endotracheal tube. And some of these kids
who are 4 months old have an airway lumen that is a couple of mil-
limeters in diameter. It is just very difficult. I won’t argue if you
can do it; that is fine, but the added morbidity of normothermic
bypass with a single venous cannula to allow you to do the trache-
oplasty in 30 or 40 minutes with really exact technique is, I think,
worth the risks.
Dr Cerfolio. I think it is easier to do it off bypass, and simpler
actually, but thank you.The Journal of Thoracic and CaDr Igor E. Konstantinov (Victoria, Australia). I have a ques-
tion. Some patients, particularly with pulmonary artery sling,
have severe tracheomalacia, and the carina collapses. It is very
soft. How do you deal with this problem to stabilize the airway?
Dr Manning. That is a good question, and that is a true in a lot
of the young kids, not just the ones with left pulmonary artery
slings. There is some associated tracheomalacia. Again, and ad-
vantage of the slide is that when you are doing your slide, you
are bringing a segment of trachea from proximal down. In our
case, we come behind the lower segment down to the carina. So
the part that you are using to augment has cartilage and has
some structural stability. Among the children who did require
stenting, it was not typically for stenoses but for tracheomalacia.
Some of these small kids still have some floppiness and angulation
of their airways, and a temporary stent, typically left in for only 2
or 3 weeks and then removed endoscopically, was often enough to
overcome that problem and get them off the ventilator and out of
the hospital.
Dr Carl L. Backer (Chicago, Ill). That was a terrific presenta-
tion, probably the best series of results in patients with congenital
tracheal stenosis ever reported. Through the years, it has been
interesting for me to watch the progression from the pericardial
tracheoplasty, the cartilage tracheoplasty that was done in St
Louis, the autograft that we tried for a while, but I would say
that the slide tracheoplasty has clearly won the battle. None of
us are probably going back to some of those other techniques,
and I think that this really is the procedure of choice.
I was interested in your title slide, and we talked a little bit about
this yesterday. There are 2 options for the slide operation: you can
either incise the anterior portion of the inferior segment or the
anterior portion of the superior segment. I noticed in your title slide
that it appeared that you incise the way Grillo recommended it.
When we talked yesterday, however, you talked about the reverse
orientation, which to my mind is a very facile solution to the
patient with a previous tracheostomy, which many of these com-
plex patients have. In what percentages of the patients did you
use the 2 different techniques, and what is your current recommen-
dation for where to make those 2 critical incisions? Again, really
a terrific presentation.
DrManning. Thank you. I agree, the reason that we stuck with
the single technique is because of its versatility. And I don’t think it
makes a lot of difference whether you bring the lower part in front
or behind the upper segment. We started incising the front of the
lower segment and beginning our anastomosis superiorly on the
back and changed it sort of by chance in the case of a patient
with a tracheostomy that we wanted to incorporate into the repair.
We had a hole in the front of the upper segment already, so we di-
vided the front of the upper segment and then down the back of the
lower segment and found that actually to be easier and switched
over to that, which is now our preferred technique. We just think
that it is a little bit easier. But you can certainly offset the cuts a lit-
tle bit on an angle if you need to slide down a bronchus a little bit,
which honestly we haven’t needed to do very often, because the
bronchi typically are not hypoplastic. I think the technique offers
enough versatility, however, that you can do it a lot of different
ways.rdiovascular Surgery c Volume 141, Number 1 161
